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Since the work of Anselmino and Hoffmann (1)  concerning a  pos- 
sible relationship between the existence of pituitary antidinretic sub- 
stance in blood and the clinical symptoms of the toxemias of preg- 
nancy, this question has attracted much attention.  The experimental 
data in the literature are rather scant and confusing, and it was with 
the hope of throwing further light upon the subject that the experi- 
ments described herein were undertaken. 
At the outset, it may be stated that the great difficulty in respect 
to this problem is the lack of a suitable method for the extraction and 
concentration of the hormone from blood.  Indeed, it is still doubtful 
whether or not antidiuretic pituitary substance is a  normal physio- 
logical blood  constituent.  Naturally,  it was  necessary to  test out 
this point first. 
The antidiuretic substance described by Anselmino and associates was found 
in  ultrafiltrates  obtained  from plasma of  toxemic patients,  and  has  not  been 
adequately characterized as the pituitary hormone.  Theobald (2), de Wesselow 
and Griffiths (3),  Marx and Schneider  (4),  and Levitt  (5),  have all tested this 
procedure, and were led to the conclusion  that ultrafiltration of plasma through 
the  acetic  collodion  filter employed does  not  remove quantitatively  posterior 
pituitary hormone previously added to the plasma.  Apparently, the recovery 
of activity in material thus treated is extremely variable according to the investi- 
gator.  Furthermore, Byrom and Wilson  (6) and Hurwitz and Bullock (7) failed 
completely to obtain any antidiuretic activity from such ultrafiltrates.  It may 
be concluded  then that this procedure is too uncertain for the satisfactory quan- 
titative examination of the problem in question. 
Recently, Marx and Schneider  (4) described a method for the extraction and 
concentration  of an  antidinretic  substance from blood,  using methyl or  ethyl 
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alcohol as the solvent.  This substance was found to be a constituent of normal 
blood and, in comparison with the effects produced by pitressin, an extract pre- 
pared from 100 cc. of blood showed approximately 0.005 to 0.01 unit of activity. 
None of several samples of pathological blood studied by Marx and Schneider 
showed any alteration in this concentration.  Hence, it was concluded that this 
was a physiological  blood constituent and not altered in any disease condition. 
No cases of pregnancy toxemia were studied by these workers.  With regards 
to the solvent action of alcohol for the active substance in question, it may be 
added that 96 per cent ethyl alcohol was also found by Stehle (8) to be the best 
solvent for both the pressor and oxytocic  principles during their purification and 
separation from the posterior lobes of the gland itself. 
As it is now generally agreed that the antidiuretic activity of poste- 
rior lobe extracts is due to the so called pressor principle, the method 
employed for its extraction should be equally applicable when tested 
by the pressor assay method.  This has been the case.  No attempt 
has been made, however, to detect pressor  active quantities of this 
material either in normal or diseased blood, since it has been clearly 
shown by Stehle (9) and others that it requires about 200 times larger 
amounts of this substance to effect a minimal blood pressure rise than 
to produce a  very definite antidiuretic action.  In fact,  the  effects 
of pituitary extracts upon the blood pressure of the normal unanes- 
thetized animal are so variable (Melville (10)), and such large quanti- 
ties of active material are required, that it is questionable whether a 
concentration high enough to  affect the blood pressure  could exist 
in the blood stream without exerting very pronounced effects upon 
the urine secretion.  Moreover, according to recent work of Page (11), 
alcoholic blood extracts may show pressor effects undoubtedly due to 
some other constituent than the pituitary hormone. 
The object of this paper  is primarily to describe  a  workable and 
accurate method for the demonstration of antidiuretic pituitary active 
substance in dog and human blood, and to describe some preliminary 
findings in connection with the problem stated in the first paragraph. 
Method of Extraction  of Antidiuretic Substance 
The method which was finally adopted for the extraction and con- 
centration of the antidiuretic substance from blood is briefly as follows: 
The freshly drawn blood is shaken with heparin in order to prevent dotting. 
A measured volume is then placed in a Florence flask and mixed thoroughly with I,:.  I.  MELVILLE  417 
nine volumes of 80 per cent ethyl alcohol, which was found to give the best results 
under these conditions.  The mixture is then acidified to Congo red paper by the 
gradual addition of normal sulfuric acid.  Mter being shaken for several minutes, 
the flask is stoppered and left at room temperature (22°C.) for 3 to 4 hours, with 
repeated shaking.  The solution is then filtered with a  Buchner filter and the 
residue washed twice with 80 per cent ethyl alcohol.  The total filtrate is then 
concentrated on a water bath kept at a temperature below 70°C., under reduced 
pressure, using a water pump.  When about one-fifth of the original  volume is 
left, the concentrate is cooled and either filtered or centrifuged.  The clear brown- 
ish solution obtained is then evaporated to dryness at room temperature by being 
placed overnight in front of an electric fan.  When the quantity of blood em- 
ployed does not exceed 20 cc., this residue is quite small, and it suffices only to 
dissolve it in 1 or 2 cc. of distilled water and neutralize with normal sodium car- 
bonate just prior to injection.  When  the sample of blood employed is larger, 
it is necessary to extract the residue a second time, using 20 to 25 cc. of 80 per cent 
alcohol, then chase the alcohol and concentrate as before, centrifuging and finally 
evaporating to dryness at room temperature.  After this second extraction, the 
residue obtained is treated as for the smaller samples. 
The  active  residue  is  quite  stable  in  the  dried  state,  and,  after 
evaporation to dryness in acid medium, samples kept in the laboratory 
for as long as 7 days showed no appreciable loss of activity.  The final 
solution obtained was always slightly discolored, and all attempts to 
obtain  a  water-clear  extract  with  complete  recovery  of  active  sub- 
stance were unsuccessful. 
Several other methods of extraction have been tested, but in each 
instance  active  material  added  to  blood  was  either  completely lost 
or such a  small fraction recovered as to render such methods useless. 
Some  interesting  results  obtained  with  modifications  of  the  above 
described procedure will be referred to later, especially in reference to 
the necessity for acidification during the extraction. 
Tests of Activity of Extracts 
The extracts were usually tested for their antidiuretic potency, using unanes- 
thetized bladder fistula dogs.  In the preparation of these animals ether anesthesia 
was employed and the bladder exposed through a low midline incision.  As much 
as possible of the anterior wall of the bladder was excised and the margins of the 
residual tissue suitably sutured to those of the incised abdominal wall.  The urine 
could then be observed freely discharging from the ureteral orifices.  After about 
10 days the wound is healed and a permanent fistula is established. 
In each experiment 300 cc. of water were given by stomach tube at 10 a.m. 418  ANTIDIURETIC  PITUITARY  SUBSTANCE  IN  BLOOD 
and again at  2 p.m.  After the  second administration the animal was  placed 
comfortably in the prone position on a table in such a manner that the fistular 
opening was directly over the top of a suitably arranged funnel into which the 
urine discharged  and was collected and measured in a graduated cylinder.  The 
animals  rapidly became conditioned to the procedure and would remain quietly 
on the table without any restraint during the whole course of the experiment. 
In most of the experiments the antidluretic effect obtained from the extract was 
compared with that obtained from the injection of a  known dose of a pressor 
pituitary preparation, for which purpose either pitressin or our own laboratory 
preparation, postlobin-V  (8), was employed.  All injections were  made  intrave- 
nously, and in each instance the rate of urine flow at the time of injection was 
allowed to attain approximately 2 cc. per minute, in order to be sure that a good 
diuresis was developing. 
The antidiuretic effects observed under  such  conditions are fairly 
constant  for a  given  dose  of the  extract in  the  same  animal,  and, 
as a matter of fact, when the animal is well hydrated at the beginning 
of  the  experiment,  three or four injections of small  dosages  of  the 
extract can be carried out in a  single experiment with quite uniform 
results. 
In all the graphs shown, the ordinates represent cubic centimeters 
of urine per minute and the abscissae  the time in minutes following 
the second administration of water. 
In  a  few  experiments,  the  blood  pressure  method  of  assay  was 
employed in order to check the recovery of much larger quantities of 
pressor pituitary extract added to blood.  In these, the chloretonized 
dog was used and the blood pressure recorded directly from a  carotid 
artery. 
All  injections  were  made  intravenously  and  the  pressor  effects 
obtained compared with standards of known potency. 
EXPEI~  IM~.NTAL 
Recovery of Antidiuretic or Pressor Pituitary Substance Added to Blood 
in  Vitro  and  in  Vivo.--In  Figs.  1 and  2  are  shown  some  examples 
of antidiuretic effects obtained with blood extracts from normal dog 
blood to which had been added pitressin or postlobin-V in ~itro.  In 
Fig.  1 the extract injected at A  was prepared from 5 cc. of dog blood 
to which was added 0.01 unit of postlobin-V, and the response observed 
was quite similar to that following the injection of an equal amount 
of the original postlobin-V preparation, as  shown at B. K.  I.  MELVILLE  419 
Similar results are shown in  Fig. 2.  Here, ~t A, it is seen that an 
injection of an extract made from l0 cc. of normal dog blood exerted 
no antidiuretic  effect.  At B,  0.005  unit  of pitressin  was  given and 
the response is again almost identical  with the effects obtained after 
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FIG. 1. In this and the succeeding graphs, the ordinates represent cubic cen- 
thneters of urine secreted per minute, and the abscissae time in minutes following 
an administration of 300 cc. of water by stomach tube (see  text).  A, extract 
from 5 cc. dog blood with 0.01 unit postlobin-V added.  B, 0.01 unit postlobin-V. 
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FIG. 2. A, extract from 10 cc. dog blood.  B, 0.005 unit pitressln.  C, extract 
from 10 cc. dog blood with 0.005 unit of pitressin  added.  D, same  as C.  E, 
control saline injection. 
the injections indicated at C  and D, where blood extracts made from 
10  cc.  samples  of blood  to  which had  previously been added  0.005 
unit of pitressin were given.  In the case of D, however, the mixture 
of the pituitary extract and the  blood was allowed to stand at room 420  ANTIDIURETIC  PITUITARY  SUBSTANCE  IN  BLOOD 
temperature for 4 hours prior to the extraction.  This delay in extrac- 
tion does not therefore,  apparently, interfere with  the recovery of 
the active material.  As a matter of fact, a similar extract made from 
blood which had been mixed with pitressin and allowed to stand for 
24 hours before extraction showed no significant difference.  Finally, 
at E a control saline injection produced no effect. 
It has further been possible to obtain definite antidiuretic effects 
when quantities as small as 0.0025 and 0.001 unit of pressor pituitary 
hormone were added to samples of as much as 25 cc. of normal dog 
blood,  although the  recovery was not as  complete as  when larger 
quantities were used.  This method would appear therefore capable 
of demonstrating quantitatively  the preserice of even such minute 
amounts of antidiuretic active substance were these present in  the 
blood stream. 
A number of experiments were also undertaken in order to test the 
above described procedures upon samples of blood mixed with pitressin 
or postlobin-V in  vivo.  For  this purpose dogs were injected intra- 
venously with 1 unit per kilo of the extract, and samples of blood taken 
after 5 and 30 minutes, respectively.  These samples were mixed with 
heparin and the antidiuretic effects produced by 1 cc. quantities when 
injected directly into the vein of the bladder fistula animal, compared 
with that produced under identical conditions but after submitting 
the sample to the extraction process described above.  In Fig. 3 are 
shown some examples of the results thus obtained.  The results with 
the samples of unextrac~ed blood (continuous line) are superimposed 
upon those obtained with the samples of extracted blood (broken line). 
Thus at A, 1 cc. of heparinized dog blood, withdrawn 5 minutes after 
the pituitary injection, was administered, and at A1, the extract pre- 
pared from an equal  quantity.  Again, at B, 1 cc. of blood taken 30 
minutes after pituitary and at B1, the extract prepared from an equal 
quantity, were respectively injected.  The close agreement between 
the two sets of results is quite striking, and leaves little doubt that the 
method employed is equally capable of demonstrating the presence 
of pituitary antidiuretic substance in the circulating blood. 
At C in Fig. 3 is shown by way of comparison the effect obtained 
from an injection of 0.005 unit of" postlobin-V in one such experiment. 
The quantity of active substance then in 1 cc. of the animal's blood K. I.  MELVILLE  421 
5  minutes  after  the original  injection  was  definitely less  than  the 
equivalent of 0.005  unit.  Assuming a  uniform distribution  of  the 
injected substance, and the total blood volume being approximately 
one-thirteenth of the animal's weight,  the blood  should have  con- 
tained approximately 0.076  unit per  cc.  Obviously,  therefore, the 
injected antidiuretic material disappears with extreme rapidity from 
the  circulating  blood.  According  to  Dale  (12)  and  Heller  and 
Urban (13)  this is largely due to a rapid urinary elimination.  In one 
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FIG. 3. Experiment 1 (continuous line graph).  A, 1 cc. heparinized dog blood 
withdrawn 5 minutes after intravenous injection of 1 unit postlohin-V per kilo. 
B, 1 cc. heparinized dog blood withdrawn 30 minutes after same injection.  C, 
0.005 unit postlobin-V. 
Experiment 2 (broken line graph).  A1, extract of 1 cc. heparinized dog blood 
withdrawn 5 minutes after intravenous injection of 1 unit posflobin-V per kilo. 
B1, extract of 1 cc. heparinized dog blood withdrawn 30 minutes after same in- 
jection. 
experiment the urine secreted from a bladder fistula dog for a period 
of 10 minutes after a similar pituitary injection, when extracted showed 
definite antidinretic activity, so that some of the loss is undoubtedly 
through this channel. 
In order to verify further the accuracy of the above procedure in 
extracting specifically the pituitary hormone, some tests were carried 
out using much larger quantities of pitressin or postlobin-V added to 
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extracts obtained on the blood pressure rather than upon the urine 
secretion.  It was also  hoped in  the course of such experiments to 
demonstrate further the relatively high concentrations of the hormone 
which would have to exist in the blood in order to render such a method 
of its  detection at  all feasible.  Some results  are shown in  Figs.  4 
and 5. 
In Fig. 4,  at A, 0.5  unit of postlobin-V was injected.  At B,  the 
extract obtained from 5 cc. of normal dog blood was given as a control. 
At C is shown the effect produced by an extract obtained from 5 cc. 
of normal dog blood to which had been added 0.5 unit of postlobin-V. 
A and C agree quite well.  Similarly, at G and H  are shown, respec- 
tively, effects obtained from the injection of an extract prepared from 
5 cc. of blood to which had been added 1 unit of postlobin-V (G), and 
from that of 1 unit  of postlobin-V  alone  (H).  The two effects are 
again almost identical.  When, however, a sample of blood was mixed 
with 1 unit of postlobin-V as above, and extracted without acidifying 
with sulfuric acid, the active material was either completely destroyed 
or so reduced as to be not detectable upon the blood pressure  (D). 
Alcoholic extraction therefore, without acidification, such as has been 
employed by Marx and Schneider (4), cannot quantitatively remove 
posterior lobe active substance added to blood. 
A convenient method of treating blood before extracting with acid- 
alcohol is  to  dry and pulverize by mixing with  anhydrous sodium 
sulfate, and for some time this procedure seemed very promising, as 
in  this  instance  the  extract  obtained  is  generally water-clear.  In 
extracts  thus  prepared  it  was  found,  however,  that  only  approxi- 
mately 50 per cent of activity could be recovered.  Thus at F  in the 
same figure the effect observed was only half of that  shown at  G, 
although the quantity of postlobin-V which was added to the sample 
thus treated was equal in both instances. 
The results shown in Fig. 5 are quite similar and need little com- 
ment.  It should be stated, however, that 10 cc. samples of blood were 
employed throughout this experiment.  At D, also, is shown the ex- 
ceedingly poor  recovery of active material,  even when as much as 
5  units of postlobin-V were added to  the sample of blood and the 
extraction carried out without the addition of acid.  In this instance 
the response is less than that shown at A, after an injection of only .~ 
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0.5 unit.  These results confirm those described earlier, and leave little 
doubt that the method of extraction employed in  the antidiuretic 
experiments is  equally applicable and accurate on the basis of the 
pressor  assay  method.  In  the  latter  case,  however,  much larger 
quantities of active substance  (at least 0.5  unit)  would have to be 
present in the samples of blood extracted.  Furthermore, the close 
agreement between the findings obtained with the pressor and anti- 
diuretic methods suggest very strongly that the procedure in question 
extracts  the posterior pituitary hormone itself  and not  any other 
hypothetical antidiuretic and pressor substance.  Indeed, it is almost 
Cc 
c  /J; 
rna 
FIG. 6. A, 0.005 unit pitressin. 
from 50 cc. dog blood. 
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B, extract from 50 cc. dog blood.  C, extract 
inconceivable that the same procedure would remove in such quan- 
titatively accurate manner two different substances. 
Antidiuretic Pituitary Substance in Dog Blood.--In Fig. 6 are shown 
some effects which were obtained with extracts prepared from 50 cc. 
samples of dog blood.  After each  injection, B  and C,  there was a 
definite antidiuretic effect.  The quantity of active substance seems 
to be somewhat variable, however, and in comparison with the effect 
produced by an injection of 0.005 unit of pitressin (A) the blood sam- 
ples contained less than this quantity per 50 cc.  Smaller volumes of 
dog blood gave uniformly negative results.  In another experiment 
the extract prepared from a sample of 100 cc. of blood led to a definite 426  ANTIDIURETIC  PITUITARY  SUBSTANCE  IN  BLOOD 
inhibition of urine secretion, requiring 58  minutes to return to  the 
pre-injection rate of secretion.  It would appear therefore that dog 
blood  contains  the  posterior  pituitary  antidiuretic substance  as  a 
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FIC. 7. A, extract from 15  cc. human blood (female non-pregnant).  B, ex- 
tract from 15 cc. human blood (female non-pregnant).  C, extract from 15 cc. 
human blood (female  non-pregnant). 
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FIG. 8. A, extract from 50 cc. human blood (male). 
human blood (male).  C, 0.005 unit postlobin-V. 
physiological  constituent.  The  concentration 
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B, extract from 25 c¢. 
appears,  however, 
somewhat variable, and further investigation must be carried out in 
order to elucidate this point. K.  I.  MELVILLE  427 
Antidiuretic Pituitary Substance in Human Blood.--In Figs. 7 and 8 
and Table I  are presented some of the results which were obtained 
with human blood.  The results shown in Fig. 7 were obtained from 
injections of extracts prepared from three 15 co. samples of blood from 
three non-pregnant women, and in each instance some antidinretic 
response was obtained.  Again in Fig. 8 are shown effects obtained 
in another experiment with extracts made from 50 and 25 co., respec- 
tively, of blood obtained from two males.  In this instance the effects 
produced are apparently more pronounced than those shown in Fig. 7 
and, in comparison with .that resulting from an injection of 0.005 unit 
TABLE  I 
Ca~ 
NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Name  Age  Blood 
pressure 
yrs. 
R.B.  23  128/'88 
C.  35  130/95 
R.R.  30  155/90 
R.R.  30  120/80 
I.M.  28  150/90 
' R.L.  28  140/84 
M.R.  24  162/110 
M.G.  --  128/88 
i  M. M.  145/9o 
M.W.  142/92 
Normal pregnancy 
Normal pregnancy 
Edema 
Negative 
Negative 
Positive 
Negative 
Negative 
Negative 
Positive 
Negative 
Positive 
Positive 
Albumi- 
nllria 
Negative 
Negative 
Trace 
Negative 
Negative 
Negative 
Positive 
Negative 
Trace 
Negative 
B~_od 
tract 
8 
10 
8 
9 
10 
20 
15 
15 
15 
15 
15 
15 
Result 
Negative 
Negative 
Antidiuresis lasting 54 rain. 
Antidiuresis lasting 28 rain. 
Antidiuresis lasting 22 rain. 
Antidiuresis lasting 34 rain. 
Antidiuresis lasting 34 rain. 
Negative 
Antidiuresis lasting 12 rain. 
Antidiuresis lasting 24 rain. 
Negative 
Negative 
of postlobin-V, would suggest that, as in the case of the dog, normal 
blood contains somewhat variable amounts of the antidiuretic pitui- 
tary substance,  exceeding apparently 0.005 unit  per  50  cc.--more 
than in the case of the dog. 
In Table I, the results obtained with several samples of blood taken 
from pregnant women are summarized.  In each instance the blood 
was obtained during the last month of the pregnancy.  The earliest 
symptoms of toxemia were considered as increase of blood pressure, 
with  or  without  albuminuria or  edema,  in  the  previously normal 
pregnant woman.  No cases showing advanced eclamptic convulsions 
were available during the period of this investigation, but this should 428  ANTIDI-CRETIC  PITUITARY  SUBSTANCE  IN BLOOD 
not detract from the possibility of detecting an augmentation of the 
antidiuretic substance in  the blood,  since,  as has  been  stated,  any 
amount of this substance which would be responsible for a detectable 
increase of blood pressure  should be easily detectable by the  anti- 
diuretic test.  It may be recalled in this connection that it requires 
experimentally more than 200 times the anfidiuretic effective dose of 
this substance to exert a minimal effect upon blood pressure. 
The results shown in the last column of the table indicate the anti- 
diuretic effects observed with the extracts prepared, the time indicat- 
ing the period required after the injection for the urine rate to return 
to the pre-injection level. 
In general, the results were of a rather confusing nature.  In view 
of the effects observed with  15  cc. samples of normal human blood 
as shown in Fig. 7, it was quite surprising to obtain entirely negative 
results in so many of the cases studied.  Five of the twelve samples 
of blood of 8 to 15 cc. volumes showed no antidiurefic action.  This 
reduction in the normal content of this substance would appear then 
to be related to the condition of pregnancy per se, but whether this 
is due to a true hyposecretion of the hormone in question or to an asso- 
dated blood dilution cannot be stated.  It is known, however, that 
the specific gravity of the blood is lowered in pregnancy (14).  On 
the other hand even in the definitely toxic cases the quantity of anti- 
diuretic  substance  detectable  in  the  blood  was  not  large.  As  a 
matter of fact in cases 5 and 7, where the vascular effects were most 
intense, judging from the blood pressure readings (160/90 and 162/110, 
respectively), there was less antidiuretic activity in the blood extracts 
than in much less severe cases, for example, Nos. 6, 9, and 10.  In one 
case only, No. 3, was there any striking evidence of antidiurefic ac- 
tivity in the extract, but curiously enough another sample of blood 
taken from the  same individual  (No.  4),  after the pregnancy was 
ended, showed also an exceptionally high degree of activity.  All in 
all, therefore, the above data do not support the view that the symp- 
toms of pregnancy toxemia  (hypertension, albuminuria, edema) are 
in any way related to hypersecrefion of the posterior pituitary gland. 
It is curious and should be noted, however, that in most of the toxic 
cases the blood did show antidiuretic active substance, which appar- 
ently is not evident in the blood in normal pregnancy.  We are at a I~.  I.  ZaXLVlLLE  429 
loss to explain the phenomenon, but since as stated above the kidneys 
are important  channels for the  elimination of  this substance, it  is 
conceivable that there may be some interference with this process in 
the toxemic patient, hence the retention.  This, however, is purely 
hypothetical. 
SUMMARY 
A method is described  for the quantitative  extraction  of posterior 
pituitary antidiuretic  substance from blood with which it has been 
mixed in vitro and in vivo for experimental purposes. 
With this procedure, it is found that a similarly extractable active 
substance may be detected as a normal constituent of dog and human 
blood. 
The  data  obtained  from  the  blood  of  normal  pregnancies  and 
several cases of early toxemia, do not indicate any causal relationship 
between the presence of this substance in the circulating blood and 
the early symptoms  (hypertension, edema, albumlnuria) of the toxe- 
mia of pregnancy. 
We are greatly indebted to Dr. J. S. Henry of the staff of the Royal 
Victoria-Montreal Maternity Pavilion, for the samples of blood and 
the clinical data used in this investigation. 
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